Determinants of in vitro nitroglycerin tolerance induction and reversal: influence of dose regimen, nitrate-free period, and sulfhydryl supplementation.
The influence of dose regimen on the induction and reversal of tolerance to nitroglycerin (NTG) is not well understood despite the current widespread clinical use of both sustained and intermittent modes of NTG administration. In an isolated coronary artery preparation both the NTG preexposure concentration and the duration of the NTG preexposure period were positive and independent determinants of the extent of NTG tolerance induction. During a "nitrate-free" or washout period, NTG tolerance was at least partially reversible. The apparent rate of NTG tolerance reversal during a "nitrate-free" period was not dependent on the absolute degree of NTG tolerance induced or on the dose regimen used to induce NTG tolerance. In this isolated vascular preparation, sulfhydryl (SH) supplementation with 1 mM N-acetylcysteine produced no significant augmentation of NTG-induced relaxations in either NTG tolerant or non tolerant tissues. N-acetylcysteine was ineffectual in attenuating the development of NTG tolerance in coronary artery preparations incubated in either Krebs bicarbonate buffer or in 10% human plasma. We conclude that in this model the NTG preexposure concentration, the duration of the NTG preexposure period, and the duration of the "nitrate-free" period are critical and independent determinants of the extent of NTG tolerance but that NTG tolerance is not significantly attenuated by SH supplementation.